Introduction
"To each his own God" is no longer a sacrilegious saying. From this God we infer our life rules, slowly building, block by block, our own personal moral standards. Some live according to their moral standards while trying to impose them on the rest.
Others abide by their self-imposed rules and think their example will suffice. Still others impose their standards while disregarding them themselves. It is usually in this last category that fanatics close to fascism can be found. Fascism is not necessarily religious or political; it can also be intellectual, and no less dangerous.
In view of this and of the many contradictory opinions in the world, a Medical Doctor must focus on seeking the Truth. Truth, however, is never unmovable nor intangible: with the fantastic development of new technologies, a temporal parameter has to be added to it. Some attitudes, if not altogether "just", probably prove to be the best or the least harmful at one given time. "Instantaneous truth" differs from one person to the next. Often fleeting, it depends on the speed at which knowledge diffuses and the proofs given thereof.
The case of AIDS demonstrates this well. When did scientists know that previously heated blood products should be used? Who, by the way, can pinpoint the instant? This example clearly shows the medical and legal implications of ethics. Our society is constantly looking for landmarks that might help it protect its children and its citizens.
Ethics, with its extremely profound and often very personal basis, has multiple implications in everyday professional life.
For the sake of clarity, it is interesting to systemize these questions, by studying an interventional neuroradiologist's career, from his initial training to his continuing education, not overlooking problems that he may encounter in the course of his practice.
Ethics and Training
It seems obvious that in order to practise interventional neuroradiology properly, sound initial training is necessary. In these times and days, finding this type of training is difficult because of the lack of official standards and true references.
The training that would-be interventional neuroradiologists acquire is currently submitted to the aura of such or such a school of thought, or to the influence of a renowned team ... and its length is highly variable.
The quality of the ensuing practice, however, depends on the quality but mainly on the rigour of this initial training. It is interesting to note that each doctor determines his own training-path, really, according to his own conscientiousness, and that its length may vary from a few days ... to several years ! It is the duty of Universities, National and International Scientific Societies, and World Federations to define training standards that will serve as references to those who wish to undertake such a practice. That is the price to pay if we want to avoid experimentation by the "selftaught" whose victims are the first patients of the newly self-proclaimed specialist.
On the other hand, teams which agree to train young colleagues should have adequate means to ensure maximum training quality and efficiency. Because of the current situation, the team must also assume responsibility for assessing the training received.
This should then be vouched for not only by a training certificate confirmed by a log book, but by a true diploma.
The most elementary ethics imposes total dissociation between training structures and commercial companies. Even though companies have to look after their possible medicolegal responsibility, training cannot and should not focus on equipment or devices. Acquiring a technique can constitute no more than a tool in the course of training. Training must necessarily remain clinical and scientific.
Ethics and Medical Practice
Competency is one of the bases of ethics in interventional neuroradiology. The relationships between the various partners, however, modulate the quality of their practice.
In France, article 36 in the Deontology Code requires of doctors that they use every necessary means to achieve a precise diagnosis. Because of this, we as doctors must endeavour to use every material and human means necessary, but also, from time to time, to request other opinions when the problem is particularly complex.
The old and common practice of requesting the opinion of a more competent specialist is bound to develop more and more over the next few years because of the advances made in teleradiology which, in turn, poses its own specific problems. But when an opinion is sollicited and given, who will be held responsible for erroneous advice and the unfortunate consequences thereof?
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Although the problem has yet to be solved, the thinking process has begun.
Once the diagnosis has been settled upon, indications for the treatment must be discussed. Again, numerous ethical problems arise at this stage. The choice of indication must be considered in view of the different therapeutical possibilities really existing at the time of the treatment, and not only in view of the one technique that the consulted interventional neuroradiologist has mastered.
This ethical choice can lead a medical practitioner to entrust his patient to other teams, which naturally implies some sort of personal renouncement.
More often than not, however, the choice of indication does not belong to one therapist alone, i.e. the interventional neuroradiologist. It is usually the choice of a team. It should also be the patient's choice, guided by the therapeutical team, naturally.
In order for his freedom of choice to be effective, before any treatment, the patient should carefully and precisely be given the information necessary to obtain his enlightened consent. The quality of the information he is given is fundamental.
Experience shows that information fluctuates and is not always honest, perhaps unconsciously so. We must explain to the patient what motivated the indication according to what we know or what we think we know about the natural history of the disease, as compared to the actual therapeutical risks.
What are the risks? Are they the risks of the best team in the world, or those of the interventional neuroradiologists facing the patient? What must one do in the case of a newly qualified specialist?
The discussion with the patient should, preferably, take place in the presence of members of the family and/or a witness. Presenting him with a written document can be discussed. In any case, it is preferable to have the patient sign a document attesting that he has been informed, that he has understood what was explained and that he agrees to undergo the suggested treatment.
This voucher of enlightened consent is only valid if the information given was "loyal", clear, precise and above all if it could be understood by the patient. This last point is crucial: the therapist must make sure that the message has been correctly received by the patient and his family. As an answer to this problem, some teams have developed "test-programmes" on the computer, enabling them to test the information received by the patient after the discussion. But must we really go that far?
Ethics and Treatment
Once the indication has been given and accepted, the treatment must take place under the conditions that were agreed upon.
Personalization of the operator can be questioned here, particularly in University Hospitals, as the interventional neuroradiologist is surrounded by training colleagues there more than anywhere else. In France, apart from the public sector where civil liability is mostly administrative, the contact established at the time of the visit is equivalent to a contract: the consulted doctor should be the one to actually perform the medical act.
Should it not be so, he must inform the patient who, in turn, theoretically has the right to freedom of choice.
The discovery of new elements, unknown beforehand, in the course of the procedure, can cause difficult problems. Should one stop everything in order to discuss procedures with the patient, or continue as best as possible?
Similarly, the patient should be informed of what was actually done during the operation. He has the right to know that "nothing could be done". Experience shows that post-operative information is sometimes edited in order that the patient might not be disappointed! Carefulness is the rule, for a lie is most certainly the worst solution.
It must, however, be noted that most treatments take place in a large, multi disciplinary context, and that responsibility problems among the different teams involved go beyond the realm of ethics.
Ethics and Equipment
The intertwining of ethical problems and responsibility is found once again when discussing material and maintenance. We live in a time of extraordinarily rapid technical development, imposing heavier and more frequent investments than ever. But society is sometimes unable to deal with such investments. Choices Neuroradiology 3: 113-117, 1997 must then be made, rendered more difficult by the fact that the operator is often not the decision-maker.
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Thus the question: what are the limits to working with out of date equipment and its performance that does not ensure the patient as much safety as more modern equipment? We must determine the criteria of our choice in order to discuss this question: when does working with a fluoroscopy of insufficient quality become unethical , .. ?
A more sensitive point, and more debatable, I must admit, is the use of the biplane technique. I have always worked with biplane angiography equipment, and in my opinion it undeniably adds elements which in turn increase safety for the patient.
Embolising the nidus of an arteriovenous malformation while using the biplane technique greatly facilitates the understanding of the embolism's progress, and can help avoid complications, even if the operator's neuro-anatomical knowledge is excellent. I am not trying to say that embolising with the monoplane technique is unethical, but merely using this example to illustrate the difficulty in setting limits.
In the same realm lie the problems with maintenance and use of system failure prevention techniques. Regular maintenance costs, but it can also prevent unexpected breakdowns which, if they arrive in the course of a histoacryl injection, for example, can cause major complications.
Ensuring maintenance around the clock costs even more, but what happens if equipment breaks down during the weekend? Further still, preventing an electrical failure can be done by installing high power undulators associated to condensators which prevent the X-ray generator stopping if a power failure should occur. All this equipment can prove to be very costly, adding up to several millions of Francs per operating room. Where should the limit be drawn between what is ethical and what is not?
The same is true of smaller equipment concerning its intrinsic qualities as well as the conditions of its use or re-use. Re-using a 'tired' coil in the course of embolisation is perfectly understandable from an economical point of view, but can lead to serious complications should it rupture.
Where is the limit? The concept of disposable equipment varies widely from one country to the next. In what we consider rich countries, it is no longer ethical to use catheterisation equipment twice. In poorer countries, however, there is no other solution for those who want to continue working.
Ethics and Continuing Education
To date, continuing education has been entirely left up to the individual doctor in most countries. It depended s9lely upon the "goodwill" of the specialist, upon his motivation, and, ultimately, upon his conscientiousness. But as we well know, medicine is becoming more and more effective, and consequently more and more iatrogenic: an incompetent doctor holds weapons in his hands which are becoming more and more dangerous.
In order to ensure the quality of medical care and more particularly to protect the patient, we will soon find society imposing continuing education more and more often, because the rapidly developing new technologies make it essential. Maintaining and developing one's knowledge are part of the ethical rules that society must impose, since it does not spontaneously strike all practitioners as "normal and essential" .
Ethics of Research and Experimentation
It is interesting to note that in many countries, animals were the first to be protected against abusive medical experimentation. Only recently have the French legislators looked into protecting human beings.
The first law concerning the protection of people lending themselves to biomedical research was enacted on December 20th, 1988. Called the Huriet Law, it was modified by another on January 23rd, 1990, and added to on September 22nd, 1990 by a decree. This law specifies that "no biomedical research can be carried out on a human being:
-if it is not based upon the latest scientific knowledge and on sufficient pre-clinical experimentation;
-if predictable risks brought about to the people lending themselves to research are out of proportion to the expected benefits to these people or to the interest of research;
-if it does not aim to extend knowledge of L. Picard the human being and the means to better his condition.
Research without a direct therapeutical finality is however acceptable if the following three conditions are respected:
-that it represents no serious and predicible risk to the person's health;
-that it be useful to people presenting the same characteristics of age, disease, or handicap;
-that it cannot be carried out otherwise. Prior to carrying out biomedical research on a person, free, enlightened and purposely obtained consent must be given by him to the investigator or the medical practitioner representing the investigator, after he has been informed of:
-the goal, methodology and length of research;
-the constraints and predictible risks, including the case in which research is stopped before its term;
-the opinion of the ethical commitee responsible for the area".
The person whose consent is sollicited must have the right to refuse to take part in the programme or to withdraw at any time, without any consequence. The information which was communicated must be summarised in a written document and handed to the person whose consent is sollicited.
In each area, the Minister in charge of Health registers one or several Advisory Committees for the Protection of People according to the need, in the field of biomedical research. Before beginning research on human beings, investigators are abliged to submit their project to an Advisory Committee for the Protection of People in the biomedical field in the area of their exercise.
Obviously such a law is constraining. Because of it, research agencies have to take out insurance policies covering the patients in case of an incident or an accident. It can nevertheless be viewed as a brick in the edifice of progress. This in turn explains why many countries are instituting similar ethical structures.
As an illustration of this, a European Council report dated 1993 read that "except for Austria, Irland, Iceland and Liechtenstein who announced they had none, the great majority of the European Community members and observing countries have a national ethical structure ... ". Two tendencies are currently predomi-nant as far as the constitution of these national ethical structures. While some countries have opted for a permanent, independent specific National Committee, others have chosen the multiplicity of national instances and their creation "ad hoc" or according to specialisation. All of these committees are fairly recent, the earliest having been created in 1983 and the latest in 1991; others are being considered but have not been established as of yet.
Submission of research and experimentation projects to an Ethical Committee exterior to the research team no doubt constitutes progress in itself: it puts scientists under the obligation to define extremely precise objectives and protocols. It also forces them to respect the Human Being. This might appear obvious to some but has unfortunately not always been the case; dramatic experiences during recent decades in the midst of conflicts or in totalitarian states can testify to this.
Nevertheless, ethical problems can arise even within this type of structure. Randomization is currently recognised as being one of the only methods capable of solving certain difficult problems. Our current experience with aneurysms enables us to appreciate just how difficult such a concept can prove to be.
I am not the only one to show reluctance toward a certain form of randomization in the treatment of aneurysms, destined to compare the advantages of endovascular treatment over surgical treatment: in many teams it appears that endovascular treatment has reduced mortality and morbidity of vertebrobasilar aneurysms. Is it still necessary to prove it?
Ethics and Science
Any time scientific work is carried out, results must be published, whether it be actual experimentation, clinical studies or other types of work. But the temptation to cheat is great in a world of competition.
Most humans like to show themselves to advantage, and consequently, to present interesting results, especially so if they are in competition with rival teams. If we overlook the cases of what can be considered to be mere personality traits, the situation can be much more delicate than it may seem: in certain totalitarian countries, scientists do not have the right to make mistakes, for fear of losing their position. Interventional Neuroradiology 3: 113-117, 1997 It is then difficult to resist temptation to "improve" results.
Apart from questioning its honesty, such behaviour has tremendous ethical implications. To withhold or to hide failures of a technique from publication inevitably leads other teams to attempt the very same technique and to cause a new series of complications for other patients. Unfortunately, rigging results has become easier than ever for anyone who may attempt it. As most of our results are images, what can be easier than purchasing some of that fabulous new software on the market to embellish the real images?
The knowledge of such risks makes us responsible for preventing them by controlling the information in order to guarantee the truth of our scientific publications.
